ABSTRACT. Non point-source (NPS) pollution is a major cause of surface water quality degradation due to the transport
Introduction
Non Point-Source (NPS) pollution is a major cause of surface water quality degradation due to water movement over and through the land surface (Subra and Waters 1996) . A serious environmental threat from NPS pollution is the transport of chemicals, nutrients, and sediments into lakes, streams, and other water bodies.
Vegetative buffers comprise various landscape Best Management Practices (BMPs) that include grassed waterways, upland and riparian Vegetative Filter Strip (VFS) buffers, grassed terraces, and wetlands. Although most of these BMPs have been effectively used for over 20 years to treat surface runoff from agricultural land, some VFS buffers have been found to be ineffective due to concentrated surface flow, improper cropland/contributing area to VFS buffer area ratios, and surface runoff that bypassed the VFS buffer area boundary (Bansal 2006) .
Research by Minnick (1964) , Unwin (1981) , Goodchild and Hunter (1997) , Webber (2000) , and Bansal (2006) contributed to the development and implementation of manual and automated GIS hydrologic modeling/geospatial analysis procedures for comparing observed and modeled surface and subsurface flowpaths and watershed boundaries derived from paper topographic and USGS 30 x 30-m Digital Elevation Model (DEM) map data. The USGS 30 x 30-m DEM data has been used for almost 20 years by USDA-NRCS personnel in the design and placement of VFS buffers and other BMPs.
Research Objectives
• Determine actual surface flowpath and vegetative buffer locations using on-site field observations and GPS-assisted ground-truthing procedures.
• Generate simulated surface flowpaths using GIS hydrologic modeling and USGS 30 x 30-m and LiDAR 5 x 5-m DEM datasets (figures 3 and 4).
• Compare simulated surface flowpaths to actual ground-truthed drainage features using GIS hydrologic modeling and geospatial/map comparison analysis techniques (equation 1, figure 2). 
Materials and Methods

Study Sites
Soil Types
The dominant soil types, descriptive information, and physical properties are given in the following table 1 from Nestrud and Worster (1979). 
Research Equipment and Spatial Analysis Procedure
• ArcGIS version 10.3 hydrologic modeling and spatial analysis tools (ESRI 2014).
• Magellan SportTrak Map and Explorist 200 handheld GPS units.
• 
Conclusions
This presentation provides surface flowpath hydrologic modeling and geospatial analysis findings for three field research sub-basins in the Rock Creek watershed site 1 area (figure 1). These site 1 CLC geospatial/map comparison analysis results indicate a high level of accuracy using the LiDAR 5 x 5-m DEM versus the USGS 30 x 30-m DEM grid datasets (figures 3 and 4, respectively). Preliminary conclusions from applying the hydrologic modeling and CLC geospatial/map comparison analysis procedures to the remaining Rock Creek watershed research sites 2 and 3 (upper stream reach area) also are indicating a higher level of accuracy using the LiDAR 5 x 5-m DEM versus the USGS 30 x 30-m DEM grid datasets.
Current research efforts include completing the geospatial and statistical analysis tasks on the remaining Rock Creek watershed sites 2 and 3, applying this research to additional watershed sub-basin projects, and incorporating this hydrologic modeling and geospatial analysis approach into a cloud-based, online, user-interactive decision support (DS) tool.
